Polyamines occur in a very wide range of prokaryotes and eukaryotes and have been shown to be synthesized rapidly in proliferating tissues (Tabor &Tabor, 1972; Raina & Janne, 1975) . Putrescine plays a key role in regulating the synthesis of spermidine and spermine; it inhibits the production of ornithine decarboxylase, is also weak competitive inhibitor of ornithine decarboxylase, and in many organisms it is an activator of S-adenosylmethionine decarboxylase (Raina & Janne, 1975) . 1 ,CDiaminobutanone, an analogue of putrescine, is both a powerful competitive inhibitor of ornithine decarboxylase and also an activator of S-adenosylmethionine decarboxylase in Aspergillus nidulans . Ornithine decarboxylase has a short half-life and it can be stabilized by binding to 1,4-diaminobutanone . The effects of 1,Cdiaminobutanone on polyamine metabolism have so far only been investigated in Aspergillus nidulans, and in the present paper we investigate whether it has comparable effects on a number of diverse species in which regulation of the enzymes of polyamine metabolism differs.
boxylase in extracts from E. coli, D. discoideum, regenerating rat liver and rat prostate were tested. Ornithine decarboxylase assays were carried out as described previously (Stevens et a[., 1976) ; the incubation mixtures used were as follows: (a) E. coli: 0.2-4.0 mM-L-ornithine, 0.04mM-pyridoxal phosphate, 0.8 mM-EDTA, 80 mM-Tris/HCl, pH8.2, in a total volume of 0.5ml; (b) D . discoideurn: 0.125-0.5m~-ornithine, 0.31 mM-pyridoxal phosphate, 65m~-Tris/HCI, pH 8.1, in a total volume of 0.4ml; (c) regenerating rat h e r and prostate: 0.02-1 .OmM-L-ornithine, 0.2 mM-pyridoxal phosphate, 2m~-dithiothreitol, 100mM-Tris/HC1, pH 7.2, in a total volume of 0.5ml. The results are summarized in Table 1. 1 ,CDiaminobutanone is a competitive inhibitor of ornithine decarboxylase from regenerating rat liver and prostate, but the inhibition of both E. coli and D. discoideum ornithine decarboxylases is mixed, 1 ,Cdiaminobutanone affecting both K , and Vmax,.
With E. coli ornithine decarboxylase lOmM-l,4-diaminobutanone increases the K , from 4.4mM to 11.4mM. With D . discoideum 0.5 mM-l,4-diaminobutanone increases the K,,, from 0 . 6 7 m~ to 2.5 mM and 1 mM-1 ,Cdiaminobutanone increases the K,,, to 2 . 8 6 m~. Ornithine decarboxylase activities in extracts from both B. stearothermophilus and K. aerogenes were found to be too low to investigate the effects of 1,4-diaminobutanone. Both species were found to have high arginine decarboxylase activities, and this enzyme was insensitive to 3 m~-1 ,4-diaminobutanone. The S-adenosylmethionine decarboxylases investigated so far fall into one of three classes; those activated by putrescine, those activated by MgZ+, and those insensitive to both putrescine and Mgz+. Poso et al. (1976) have suggested there is a correlation between putrescine-activated S-adenosylmethionine decarboxylases and the ability of an organism to synthesize spermine, but the significance of the three types of enzyme is not Vol. 6 
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yet clear. We investigated the effects of MgZ+, putrescine and 1 ,4-diaminobutanone on S-adenosylmethionine decarboxylases from E. coli, K. aerogenes, B. stearothermophilus, D. discoideum, regenerating rat liver and prostate. The following incubation mixtures were used in the assay: for E. coli, K. aerogenes and B. stearothermophilus: 5 p~-Sadenosylmethionine, 0.04M-sodium phosphate buffer, pH 7.4; for D. discoideum: 1.04 pM-S-adenosylmethionine, 0.1 M-sodium phosphate, pH 8.0; for rat liver and prostate: 0.2m~-S-adenosylmethionine, 0.05 M-sodium phosphate buffer, pH 7.0. The results are summarized in Table 2 . Rat liver and prostate enzymes are activated by putrescine, those from E. coliand K. aerogenes areactivated by MgZ+, whereas those from B. stearothermophilus and D . discoideum show maximum activity in the absence of either Mg2+ or putrescine. The enzymes which are activated by putrescine are also activated to a lesser extent by 1,4-diaminobutanone. This has also been found in the case of A. nidulans . The enzymes from B. stearothermophilus and D. discoideum were partially inhibited by 0.1 M-MgSO,. 1 ,4-Diaminobutanone ( 2 0 m~) caused 95 % inhibition of S-adenosylmethionine decarboxylase from D. discoideum, but at this high concentration it is probably not a very specific effect.
Comparing the effects of 1 ,4-diaminobutanone on ornithine decarboxylase described above and previously , the enzymes which have the highest affinities for ornithine as judged by K,, such as those from rat liver and prostate and from A. nidulans, are the enzymes most sensitive to inhibition by 1 ,4-diaminobutanone. The ornithine decarboxylase from E. coli and D . discoideum are less sensitive. It is perhaps not surprising that when higher concentrations of 1,4-diaminobutanone have to be used to effect inhibition a pure competitive effect is not observed. 1,4-Diaminobutanone has a reactive carbonyl group, which might be expected to bind other function groups on the enzyme. 1,4-Diaminobutanone also is able to substitute for putrescine in the activation of putrescine-sensitive S-adenosylmethionine decarboxylases. At high concentrations it inhibits the putrescine-insensitive S-adenosylmethionine decarboxylases from D. discoideum and B. stearothermophilus. 1,4-Diaminobutanone can therefore substitute for putrescine both as an inhibitor of ornithine decarboxylase and as an activator of putrescine activated S-adenosylmethionine decarboxylases. It remains to be determined whether it can act as a substrate for spermidine synthase. 
